Combretin is the steroidal alkaloid isolated from the seeds of Combretum quadrangulare Kurz. by macerated powder of the seeds with 95% ethanol. Purified further by avicel column chromatography and preparative thin layer chromatography. Combretin was investigated for anti-mycobacterium and anti-cancer activities. Combretin was inactive against Mycobacterium tuberculosis but showed anti-cancer activities against human hepatocarcinoma (Hep G2) ATCC HB-8065 and human caucasian colon adenocarcinoma (Caco2) ATCC HTB-39 at concentration greater than 300 mcg/ml in DMSO (Dimethyl sulfoxide).
Introduction
Combretum quadrangulare Kurz is found throughout Thailand especially in open wet places. Therapeutic uses of this plant in the country were anthelmintics (the parts used were seeds, roots and leaves) and curing veneral disease (the part used were roots and wood) [1] .
Aaemon S et al. 1980 [2] studied the chemical constituents of this plant. They found that alcoholic and other extracts from the roots and seeds could kill earthworms. They also found that crude extracts from the seeds showed antibacterial activity. The flavonoid compound found in this plant is Combretol. They further found new compounds from roots and seeds which were 3 compounds of pentacyclic triterpene carboxylic acid, viz 3β, 6β, 18β, trihydroxy-urs-12-en-30-ic acid, 3,6-diketo-olean-12-en-28-oic acid and olean-12-en28-oic acid. They also found β-sitosterol and β-sitosteryl, 2 compounds of long-chain alcohol and amino compound.
Ian RC et al. 1985 [3] found three flavonoids from
Correspondence author: Khesorn Nantachit, M.S. in Pharm, Faculty of Pharmacy, Chiang Mai University, Thailand, Natural Product Chemistry. the flowers of this plant which were 1)5-hydroxy-3,7-dimethoxy-2(3',4',5'-trimethoxyp henyl)-4H-1benzopyran-4-one (Combretol) 2)5-hydroxy-2-(3'-hydroxy-4'-methoxyphenyl)-3,7 -dimethoxy-4H-1-benzopyran-4-one (Ayanin) and
3) Polymorhic form of 5-hydroxy-2-(4'-hydroxy -3',5'-dimethoxyphenyl)-3-7-dimethoxy-4H-1-benz opyran-4-one Perapol Y et al 1988 [4] Studied the anthelmintic activity of seeds of C. quadrangulare Kurz. for roundworms in young buffalo. They found that after young buffalo ate the seeds once, the number of eggs of Neoascaris vitulorum in feces was reduced and completely disappeared within 1-3 weeks. They also studied the toxicity of the seeds of this plant and found that seed extracts were not toxic to albino rat and mice. The dose that they studied did not kill the rat and no side effect was found within 48 hours after giving the extract.
Banskota et al. 1998 [5] found seven novel cycloartane-type triterpenes which were tested for their cytotoxicity against murine colon 26-L5 carcinoma cells. Methyl (Fig. 3 ) also showed MIC against E. coli ATCC 25922 at 2625 mcg/ml, MIC against P. aeruginosa ATCC 27853 at 10,500 mcg/ml and showed no effect against S. aureus ATCC 25923.
The objective of this investigation is to isolate pure compound, combretin that might show antibacterial activity against Mycobacterium tuberculosis and Anti-cancer activities.
Materials and Methods
This research was conducted as an experimental study to isolate a new compound from the seeds of Combretum quadrangulare for anti-mycobacterium and anti-cancer activities.
Sample Preparations
Combretum quadrangulare speci-mens were collected from around Chiang Mai Province in 2010. Mature seeds were collected (Nantachit, voucher No.2) and kept in CMU's Pharmacy Herbarium. The seeds were dried at 40°C and powdered. One kilogram of powder was macerated with 3 litres of 95% ethanol. Each replicate was macerated for 1 day, filtered and repeated 2 times. The filtrate was evaporated in a vacuum. The residue (crude extract) was brownish black. The percent yield of material collected was 14.38.
Equipments
1. NMR (Nuclear Magnetic Resonance) spectra were recorded on a Bruker FT NMR 500 MHz spectrometer.
2. Mass spectrum was recorded by a micrOTOF mass spectrometer.
Chemical reagents
1. Column chormatography adsorbent -Microcrystalline cellulose powder Merck 70-230 mesh (Avicel) 2. Preparative chromatography adsorbent -Microcrystalline cellulose powder Merck (Avicel)
Purification of Crude 95% Ethanolic Extract in 2010
Crude 95% ethanolic extract 1.5 g was purified by column chromatography. Avicel was used as the adsorbent and the column was eluted with 50% methanol in water. A total of 3 fractions 10 ml each, were collected. Each fraction was sound to produce the same spot in thin layer chromatogram. Each fraction was vacuumed by vacuum pump in order to remove methanol in a cool condition because the sample fractions might be heat-labile. The remaining water residue was removed by freeze-drying and the residues combined and further purified with preparative thin layer chromatogram (PTLC) twice. Avicel was used as an adsorbent with 1 mm. thickness and developed with 80% methanol in water. The pure compound obtained from second PTLC.
Physical and Spectroscopic Properties of Pure Compound

Physical Data
The pure compound was pale yellow solid. Molecular formula of the pure compound is C 52 H 83 ON and molecular weight is 737.4804. The pure compound was soluble in water, methanol and ethylacetate. Melting point could not be determined because %yield was very low. (Fig. 4) Stereochemistry of ether group was at β-position and aziridine was at α-position (Fig. 5 ) which was the results of substituted group at 3', 4' position of ring A' (like hormone androgen e.g. 4-Dihydrotestosterone usually was double bond and hydroxyl group). Aziridine ring substituted at 3-position was low stability so the steric hindered at 3-position was easily occurred so fragment ion I was happened. (Fig. 4) Stereochemistry of first part of the pure compound, A-B, B-C, C-D and D-E ring junction should be all trans-configuration in order to form more stability because the first and second part of the pure compound were large molecules which steric hindrance should be occurred easily (Fig. 3) . From the introduction pentacyclic triterpene carboxylic acid, β-sitosterol and β-sitosteryl were isolated. It showed that chemical constituents of C. quadrangulare consisted of terpene and sterol compounds but there was no terpene skeleton at position 3 and 3'. This is the information which confirms that pure compound is a steroroidal compound.
Determining Anti-mycobacterium Tuberculosis
Activity of Crude 95% Ethanolic Extract of C. quadrangulare Seeds [14, 15] Anti-TB (Anti-Mycobacterium tuberculosis) H 37 Ra strain was determined by GFP-MA (Green fluorescent protein microplate assay), using microplate reader (Synergy MX). Concentration of crude 95% ethanolic extract used was 300 mcg/ml in DMSO (Dimethyl sulfoxide) Table 1 .
Preparation of Sample
Samples are prepared to routine stock of 10 mg/ml with 100% DMSO and stored in freezer until used. Before assayed, samples are diluted to 0.5 mg/ml with sterilized water and followed by 2-fold serially dilution with 5% (v/v) DMSO. 
Notes:
Negative control : 0.5% DMSO MIC of positive control: Rifampicin = 0.025 mcg/ml, Ofloxacin = 1.56 mcg/ml, Streptomycin = 0.625 mcg/ml, Isoniazid = 0.0469 mcg/ml, Ethambutol = 1.88 mcg/ml. V9507*, crude 95% ethanolic extract = Inactive at concentration 18.75-300 mcg/ml in DMSO. The % Inhibition can be interpreted to the anti-TB activity by this cutoff criteria:
Preparation of TB
If % inhibition is < 90%, the activity is reported as "Inactive".
If % inhibition is ≥ 90%, the activity if reported as "Active".
MIC value can be determined.
Determing Anti-Cancer Activities of Crude 95%
Ethanolic Extract of C. quadrangulare Seeds [16] .
Crude 95% ethanolic extracts were determined for Anti-Cancer activities as followed.
Cytoxicity test against human hepato-arcinoma (Hep G2) Concentration of crude extracts used were 300 mcg/ml in DMSO.
Sample Preparation
Samples are solubilized with 100% DMSO to 10 mg/ml and stored in freezer until use. Samples are diluted to 100 μg/ml with culture medium and followed by 2-fold serial dilution with 1% DMSO in medium. Notes: Negative control: 1% DMSO positive control Ellipticine, IC 50 = 3.89 mcg/ml, cytotoxic V9507*, crude 95% ethanolic extract, IC 50 = 268.25 mcg/ml, cytotoxic. Caco2 cell line (ATCC HTB-37) is isolated from human epithelial colorectal adenocarcinoma cells. Cells are grown and maintained in a complete medium MEM (minimal essential medium) supple-mented with 10% heat-inactived fetal bovine serum, 2 mM L-glutamine, 0.1 mM non-essential amino acid, (1.0 mM sodium pyruvate for Hep G2 or 0.1 IU/ml Insulin-Transferrin-Selenium-X for Caco2) 1.5 g/L sodium bicarbonate, 100 unit/ml penicillin and 100 μg/ml streptomycin) and incubated at 37 °C humidified incubator with 5% CO 2 . Cells at a logarithmic growth are harvested and diluted to 2x104 cells/ml in complete medium prior to assay. The % cytotoxicity can be used to interpret to the activity level of compounds against to this cell line by this cutoff criteria:
Determining Cytotoxicity against
Anti-mycobacterium and Anti-cancer Activities of Combretin, an Isolated Steroidal Alkaloid from the Seeds of Combretum quadrangulare Kurz
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If % cytotoxicity is < 50%, the activity is reported as "Non-cyto-toxic".
If % cytotoxicity is ≥ 50%, the activity if reported as "Cytotoxic".
The IC 50 value is derived from dose-response-curve that is plotted between % cytotoxicity versus the 
Results and Discussion
Anti-Mycobacterium Tuberculosis Activity
Crude 95% ethanolic extract was inactive against Mycobacterium tuberculosis even if crude methanolic extract and combretin showed good antibacterial activities (Khesorn, 2006) because M. tuber-culosis consists of thick and strong cell wall. Non-cytotoxicNotes: Negative control: 1% DMSO Positive control Ellipticine, IC 50 = 0.733 mcg/ml, cytotoxic V9460*, Combretin, non-cytotoxic, IC 50 greater than 100 mcg/ml. Crude 95% ethanolic extracts showed cytotoxicity to all cancer cells test at 300 mcg/ml in DMSO. Combretin showed no cytotoxicity against KB-Oral cavity cancer cells, MCF7-breast cancer cells and NCJ-H187-small cell lung cancer cells because crude extract consisted of many constituents that showed cytotoxicity effect. If we raise combretin concentration grater than 100 mcg/ml it may show cytotoxicity against human hepatocarcinoma (Hep G2) ATCC HB-8065 and human caucasian colon adenocarcinoma (Caco 2) ATCC HTB-37 (Tables 4  and 5) 
Conclusion
Combretin may be used as anti-cancer drug against liver and colon cancer if we modify structure in order to reduce IC 50 .
